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(54) METHOD FOR PREVENTING BUBBLE DEFECTS IN TRENCH OF SEMICONDUCTOR DEVICE 

(57) Abstract: 

PURPOSE: An STI(Shallow Trench Isolation) method 

is provided to prevent bubble defects generated 
between an oxide layer and a nitride layer used as a 
bottom layer of a trench. 

CONSTITUTION: After forming a nitride Iayer(l2) on 
a semiconductor substrated 0), a trench(14) is 
formed by selectively etching the nitride layer{12) 
and the semiconductor substrate(1 0). An oxide layer 
(16) is formed on the entire surface of the trench 
(14). By performing a plasma treatment on the 

surface of the oxide layerd 6) using nitrogen contained gases, such as NH3, a nitride layer{17) is formed 
on the surface of the oxide layerd 6). A nitride liner(18) is deposited on the resultant structure in order to 
reduce a leakage current. 
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2 S«OI JHAISD. ufSa 71221 ^^^M §3 etS ««t.f ^ ^71 23 s^ a BJEa7l5g 

m^^n\ ±s.^s. oiseiot sE^iia^ ^bisss 4>^tf££'Vi n 2301 sf soa ^jnsi stf^^s €s 

£ SBF^OI- >iS^5,'§ e«^K)l ifS Mgflj^l :&XF SBI S§0|A| M^SXISJ S^XIS.'SI ^H2Fe|2f IS^^B]? 



1 

MS!*], sasf sHDiu. b^gs6^. *^irspf 



£ 1A LI|}q £ 10 S gEHSi 71^01 [CFg I2i.'£ SBf2iDh ^SfS^ S^SSS EAIt.^ £3^SA|, UIM 
ItWI g^SSf^ ^S«F7I $I*K« SAItf 33£. 

E 2A LHTa E 2B^ SEH2J 71^011 [OS HgE mS^^D^ i+^Sf S«^Ofl 2|t.^ MSSXISI Ulg liJg #g 
t^ TEMA^M EAItj- £3. 

£ 3A a E3E^ a «^goj u(EfSjeh ^A|0|(HI KS #aiDh J^SIggM 2J§| b«gg*^2^ ^>*m 

gf7aSI-= EAIt.^ B3E. 



B ^'S^ bh^xii §x|oj xo^grffiOII §S| =s Af/dlShPII^ ShESII &X|2J 4: 

» gas 9it^ ngs maziDF iraef gar ssohai mss«2| s^73e|(Hl &4!!Sh= mg ^7\t\ 

sasi sjSMAis avsai 7IS2J 4^^011 EaH:gia, cwifiE s o;a 7f7a 

4:7a#m a7isjos sasi^^ 2101 aqisia. i» seisj sgg as gsa ai5 s§ b?hhi 
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0,2Sm H^'S QJ\?\ MS M^^l^ HgESJ Hg^tf l^XlOilAi^ ^Xf M 

£! (Shallow Trench Isolation; 01^^ 'Sll'E} gt,^) S! #21 535^1 ( Interlayer Dielectric; OIEF 'ILD'EI- 

n%n ^^^01 Ahe£i:Q sici-. -^'•i^isf g-^ sti si iiogg^ ^eie ^'ois ^^^hoi egi 

xi# ^g^i-^ B7\m o\^mo\ B^nm oHSKsap f no^^^ btwm ^tmu, ^'?m a^s 

STI S ILD e# Olg^FOI ^?!!7:|§ Um-Um 2!-E'(9ap f in)2J DlBISg ^^^oWI 

tlO, Oj|# #3, LH¥tHI SOIE(void):?f- ^-45*lJ-Q. 01 CHI im OH^ ^^01 ^^t} 

OKHDP;Hlgh Density Plasma; 0\m 'HUP'R[ M€^[^ ^AHOIQK HEILK STI Sf ILDgg 

MAj. Maixm 3W^*-0I 4'EI^^''/l>y-tFH,V7^gf g Sh^ El 5°^(S I /thermal oxide/LP SiN)2J 5|# i?^^ 

ym^ mmM hop iMFs^s g^^Aiwi^ ^El^2^ l^l^t^s^ol ^2 oii^cpeei off )£ioi ti 

gSh ^01 t^6r(bubble defect)0| ^SSQ. OlEi*? S6^g Si^hOl fe^AilSW gg 

£ lA LHAi E ID ^ mmymm mm h^'e mEi^m i^m^ ssmai Mniasi §F7aa.^(Hi ws s 

OlS ^Zit^^S^ Eefl^(i4)g Sfit^a. 0101 Al, EiSn «S #°KH1 OflUAISl 0IS*3«o 

s opia a^ispi «moi irassg sti M?!!fl(i4)sj ^^on e leaf &01 

01 £ lCa^ ^01 g2Fg2| ^^Oil StfSf EWIUCSiN nner)(l8)M §^«lH:F. 

0101A1, E 1D£h ^0! ^'^m 71^ §s[«»-S(HI Sj^H Mgtjx|(14)# DHil^'' 4^ 

^J)il^ H^'E MEF^DF <::rtf5lf#(20)m S^^HIF. H^'E irsf5t#(20)S SIH*, 0, SI Ar I^F^M 

MEh^DF D\mmo\ nm^ mE}^um ^'^m9\^ ^^^^s mn^a. ^, sih^sf OrS sio^m 

SSAI?1 ?4IO|iHfe^0il SsrAi?|Jl, aiOliasj OiaOil RF UlOlOliii °i7h§KW Ar2f 0.^aXFM aiOlfflSJ 

iS^S gOi&:7|3 S*ra SAIM Ar ^ma OHWCsputter etch)7F gOIUSAI M?!!fl(14)e DHeo^7^^ 

IlEiU STI a ILDSgOilAI ^W5|0| ^'Eie2,7gAHF°|/7E|°^ Hth^' El 52^(81 /thermal oxide/LP SiN)2J 

^# :?F7:i^ ^'EwmM hdp i^sj^'-M s^^aichi^ ^^7i ^« ira^ijina ^eie5|(sin)oi 

E 2A SI 2BmAi2\ ^01, 4^2 Oll-Cpeel off)EIOi TiEU^ WOl SJE^ tj^^(bubb!e defect)0| ^^^^iq, 

^^AI^ITil SICK OlEltl bHM ^t^S SSOI 2tiilOil CD-EF I ift lng)2] ^jojog sva^'- 

4^ Si:^D|, ^'ym BIM ^t^OI 5M(photo)2J glA|g(alllgn polnt)¥^|Dii ^^^^•^ [IB 

gl(allign)0| Oi^QI'^ SXUgE ^'Q. Eti" STI^gSI hilM ItJ-^ l'HS^(HIA1 

^y\sL[ n^^E MEEOF gsrsgon sioi bH^gt.'-tHi ut^ ^^^isk hws. mEJt^m 2 dh 

37^1 H^'E MEF2SDF id DHi! 52 ^SOIIAI^, g^^AI ?J|0|iH2J SEI^F^TIU SE^ H\Q\0\^i 3^01 ' 
SiK,/0.2| HI-IOI m S^Ofl tHM^t^Oil i^l^'^KQ. 019 HWS, MEf^DF ^If^j- g^^gg 

e 4^ E 2iAI°|. Oil 2^ M01E(void)M ^^mTil ElOi 9.t\^ SxlOil srst>^M □!*! 

Et.^ t[^^s\ SI ^iJiicHi [[fEi-Ai^ gd-m^»-2j ^nm "^m^m. §m^'E|s EI-0IU2I ^my\- 

^^^^*=4^0l ^e^l UEhida. ne^CH, "^Ei-II ITxIHJ DA^oi gOI Ef0!M(tightm4=s ^« Aht^sv 
2^ ^•'OFAIH ^^:?| lsl-4'EI5 EFOlU Ett >ilO|M SI Q\y\ 2!S(stanct)y current) ^ 

5 ^011 ^S^°j Dlxi:?! Ull^tHI ^ 2!t«tB0|: ggOlCK OIEDI §t|-^E|s EfOlU^ ^MM 

Bywm ^ uti-^Ei^ ei-oiu^j ^jjhi^i- ^JH^m^ ii^a(grooving)aii ^isf&raAiTu an 

7110|^-§E|(6-.poly) Jli-^MGi fe^Oh 3^^g S^^FDl, Eti" MgSxl ^TJSEI S DHS ^SMAIE g 
EloCTI ElOi Itl-^'EI? EFOIUM 50 AOl^^ Aj-gul-:?!^ tJMQ. 



C&EfAl, S ^^S°| e^Ea §xim M?j!x|2| SOTSHHIAI HtM IST^ ^^ai "^n^ ^ &s 

B M?liX|2J tra^'-OI ^ElE/l^ll^tF^Vgtl- ^EIE^'-^S 5i#EI^ 3^ 4^:?! l^H 

Sj-Hj-Sj i3# NH, MEF^DF A-iE|i&FOi ^g ^J)i|2J i^fi ltKnitrogen)A|?) 

S-Sg X-iiSt^Oil SID. 

4^:71 "^^tVX ?lt^ g E^S, S^Efll &»LH BIM 3t^g &^7atF^ gfSCHI SiOjAI, 

Ex-ii ^•"^(Hi ss^^s ^stf $ s! srEa:?ieg ^^^ra Egiijqp ^^^^^ 3711 

21. stiixiHj ^«aii ^g ^sefe wm. i^sfs^si sgg ^^'}\ 5 

gEl-£lDF 7HE1E! SS^KHI I'th^ElE Ej-OiUM gsj^h^ S! 6^71 gth^'El^ E^0IU6KHI USE 

MEF^DF iMF2|g qigS 2g mS^S t^Q. 
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d^i^5lm?ii=. #a^oh= nh,i o\BtKn mEi2.Q} aasns. maasj ssoi ef soAma 



m\. g^a sae g^sra s wssj un^^itr ^aiwii fe^Ansi *hd. 

£ 2A LHTa £ 2B^ gEH2J ?|^0I1 0}^ USS s^^2^0^ A^^ef gSHHl 2J*H MSSflSJ UjM l&s #S 
y TEMAFSs EAISf SSOID. 

EOIDI, E S 2A2I tHMl-^ijl^^lM SfCHt^ ESOID. 

£ 3A S E3E^ a ^^SOII ttfE NH, MSf^Df SIEISSM £:|«8 Mg!*|2| SCT5{(HIA|2| mg3tJ2J 

E 3A g £ 3B^ S lA S E 1B2} S^'t^ 7tll2Sg# SO)?^ ES^SAi. 3 &^A^lt^ ^SS m^'&E 
E 3C LHXI E 3EM giofS, tJSS §iftfHK16)2J ^^^g 30AO|fewj =aiS gShAJ?! lt^2^(17)o 

s NH, sa^^□^ ^a^s oissra nh, ^EfsoF aasg© 4=*"t.iD. oisjw. 

SEH^igoiAi USE gsfsol- ifag s*rss(mp)2i ^sai mss^si i&w9h« &4s«^@ him itfsj 

OlOlAI, E 3D(HIA1^, E IC (HIAI2f □ 13f#2J 4^^011 gSfet EHD|U(liner)(18)M 

OIOIAI. E 3E0flAiS. E lOOilAja SSt? H S2fg2| ^^011 S'i^gOll 2JSI E 

?!!*I(14)M SSSI OHgW 4= SE2J ^JJflS USE eaSDh i+SF9f#(20)g g^HIF. USE M 

E^2□^ irs^sis(20)s sih., ol s Ar ME^^□^ :tSL:is oisskji hs^e if^Ai^i 

^ S-^SS g^fSD. ^, SiH,2^ 0-S SiO-l ««A|?t 3IOIiH4KHI gsTAIPIH. SliOliasI OISOII RF 
OI01:i: ei7FSra AriU OrSTJS SII0IB21 M0l&7iS S^2[ gAlOfl Ar .^iija 

Mjq (sputter etch)7J gOIU3A| M?S»(14)M DHgSJTil SD. 

S# aSfSCT 4ig a 9SA|g 4^ Sigg OmW ^ 2i# 210ID. 

7f7aSog<« S3!« iTJ Sa SgOJAl ^^iSSf^ mM^t^g gfXIW 4* S{Q. 

e^Efli ?is2) ^i^ofl iserg aath ^ saH.^ s shEa^ise «s8i-= b 

?lls>^, 

i+ae,^ jESs es^2D^ «asfoi igsj ig ^wi § 

gaiDF saa ss4^oii gafe-a* aoius ssfsh= s 

'^'>\ I'tj^ae BFoiu^^tHi ii^'E ME^zs□^ d+as^g gsisi-^ :?«a arEai § 

«LH M?!!a°J HiM liM &A|^^^ 

g^t.^ 2. ^ll1*^0il SiOlAI, 

Ma^Dh ^aSgs nh, 7F>:M Ma^Of OI#§HDI SSS^= 9?II2J 2!e 

S^©3. «l2tM)il StOlAI. 
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